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BRIEF  ASSESSMENT 

Hamilton  Reservoir  Dam  is  a  combined  earthfill  embankment  and  con¬ 
crete  spillway  on  the  Quinebaug  River,  a  tributary  of  the  Thames  River.  The 
earthfill  embankment  is  about  100  feet  long  with  a  crest  width  varying  from 
4  feet  to  20  feet  and  a  maximum  height  of  17  feet.  The  spillway  which  is  ogee 
shaped,  is  150  feet  long,  11  feet  high  with  5  feet  of  freeboard.  An  intake 
structure  with  a  low  level  outlet  sluiceway  is  located  at  the  contact  between 
the  embankment  and  the  spillway.  The  downstream  channel,  adjacent  to  the 
spillway,  is  a  concrete  stepped  apron,  and  is  followed  by  a  zone  of  riprap. 

Phase  I  investigation  of  Hamilton  Reservoir  Dam  does  not  indicate 
conditions  which  would  constitute  an  immediate  hazard  to  human  life  or  property. 
Based  on  engineering  judgment  and  the  performance  of  the  embankment,  the 
spillway  and  the  low  level  outlet,  the  project  is  considered  to  be  in  good  con¬ 
dition.  The  project,  however,  does  have  inadequacies  and  deficiencies  which, 
if  not  remedied,  have  the  potential  for  developing  into  hazardous  conditions. 

Because  the  dam  is  classified  as  intermediate  in  size,  with  a  signifi¬ 
cant  hazard  potential,  the  test  flood  in  accordance  with  Corps  of  Engineers 
guidelines,  is  one  half  the  Probable  Maximum  Flood  (1/2  PMF).  The  resulting 
inflow,  as  developed  by  summing  the  1/2  PMF  hydrograph  ordinates  for  the 
drainage  basin  land  area  and  the  corresponding  runoff  rates,  is  12,710  cfs. 
Routing  the  Test  Flood  through  the  reservoir  using  a  computer  routing  technique 
results  in  a  rise  of  the  reservoir  to  El  689.06  or  1.06  feet  above  the  top  of  the 
dam.  The  total  outflow  corresponding  to  the  Test  Flood  maximum  elevation  is 


8,994  cfs  of  which  only  69%  could  be  passed  by  the  spillway.  Since  the  dam 
will  be  overtopped  by  the  Test  Flood,  it  is  considered  that  the  spillway  is  in¬ 
adequate  from  a  hydraulic  and  hydrologic  standpoint. 

It  is  recommended  that  within  12  months  of  receipt  of  this  Phase  I  In¬ 
spection  Report  the  owner  retain  a  competent  consulting  engineer  to  conduct 
further  studies  to  determine  the  measures  that  are  necessary  to  improve  dis¬ 
charge  capacities . 

In  addition,  remedial  measures  are  recommended  for  implementation  by 
the  owner  within  24  months  of  receipt  of  this  Phase  I  Inspection  Report  to  im¬ 
prove  overall  conditions.  These  measures,  in  general,  are  to  establish  formal 
programs  of  operation,  maintenance  and  inspection  of  the  dam. 


Eugefole  O'Brien,  P.  E. 
New  York  No.  29823 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investiga¬ 
tion;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies . 


In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise  be  detect¬ 
able  if  inspected  under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can  there  be 
any  chance  that  unsafe  conditions  be  detected. 
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SECTION  1  -  PROJECT  INFORMATION 


GENERAL 


a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary  of 
the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  national  program  of  dam 
inspection  throughout  the  United  States.  The  New  England  Division  of  the  Corps 
of  Engineers  has  been  assigned  the  responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region.  Tippetts -Abbett-McCarthy-Stratton  has 
been  retained  by  the  New  England  Division  to  inspect  and  report  on  selected  dams 
in  the  State  of  Massachusetts.  Authorization  and  notice  to  proceed  was  issued 
to  Tippetts-Abbett-McCarthy-Stratton  under  a  letter  of  May  3,  1978,  from 
Ralph  T.  Garver,  Colonel,  Corps  of  Engineers.  Contract  No.  DACW  33-78-C-0298 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  Perform  technical  inspection  and  evaluation  of  non-Federal 
dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-Federal 
interests . 

(2)  Encourage  and  prepare  the  States  to  initiate  quickly  effective 
dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 
1.2  DESCRIPTIONS  OF  THE  PROTECT 


a .  Description  of  Dam  and  Appurtenances 

Hamilton  Reservoir  Dam  is  a  combined  earthfill  embankment  and  con¬ 
crete  spillway.  The  earthfill  portion  of  the  dam  has  a  crest  length  of  about  100 
feet  with  a  maximum  height  of  about  17  feet.  The  crest  width  varies  from  about 
4  to  20  feet  and  the  upstream  slope  varies  from  IV  on  2.5H  to  IV  on  4H.  The 
downstream  slope  is  IV  on  2H.  The  crest  and  downstream  slope  are  grassed 
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and  the  upstream  slope  is  grassed  and  riprapped. 


The  concrete  spillway  is  ogee  shaped,  150  feet  long  with  a  maxi¬ 
mum  drop  height  of  11  feet  and  a  freeboard  of  5  feet.  (See  Photograph  No.  3). 
Flanking  the  spillway  are  two  training  walls.  On  the  right  abutment,  upstream 
and  downstream  of  the  crest,  the  wall  is  concrete,  105  feet  long  with  a  maxi¬ 
mum  height  of  14  feet.  (See  Photograph  No.  7).  On  the  left  side,  the  upstream 
wall  is  the  riprapped  slope  of  the  earthfill  embankment.  Downstream  the  wall 
is  concrete,  stone  and  stone  masonry,  curved  and  about  80  feet  long.  (See 
Photograph  Nos.  4  and  5).  A  reinforced  concrete  intake  structure  is  located 
at  the  contact  between  the  spillway  and  the  earthfill  embankment.  The  structure 
is  22  feet  high,  12  feet  long  and  7.5  feet  wide.  An  uncontrolled  intake  opening, 

8  feet  high,  4.5  feet  wide,  is  protected  by  a  steel  trash  rack.  The  low  level 
outlet,  located  at  the  base  of  the  structure,  is  a  sluiceway  4  feet  high,  2  feet 
wide.  Discharges  through  the  sluice  are  controlled  by  a  manually  operated 
center-rising  screw  type  stemmed  sluice  gate.  Two  12  inch  square,  high  level 
uncontrolled  outlets  with  ogee  shaped  lips  are  located  on  the  downstream  face 
of  the  structure.  (See  Photograph  No.  6). 

Three  concrete  apron  slabs  are  located  at  the  base  of  the  spillway 
and  are  stepped  parallel  to  the  base.  A  concrete  curbing  is  located  at  the 
downstream  edge  of  the  slabs  and  creates  a  three  level  plunge  pool.  (See  Photo¬ 
graph  No.  3).  Downstream  of  the  plunge  pool  the  channel  is  riprapped  with 
large  placed  stone.  The  channel  flows  under  Sturbridge  Road  through  about  a 
17  feet  wide  bridge  opening  and  three  36  inch  diameter  asphalt  covered  corrugated 
metal  pipe  conduits.  The  channel  beyond  the  road  is  the  natural  Quinebaug  River. 

b.  Location 

The  dam  is  located  in  the  Town  of  Holland,  near  the  intersection  of 
Sturbridge  Road,  Leno  Road  and  Dug  Hill  Road. 
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c .  Ownership 

Hamilton  Reservoir  Dam  is  owned  by  the  Town  of  Holland.  The  day- 
to-day  operation  and  maintenance  is  managed  by  the  Department  of  Public  Works, 
Town  of  Holland . 


•  • 


d.  Purpose  of  Dam 
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The  impoundment  provided  by  the  dam  is  for  recreational  purposes. 

e .  Design  and  Construction  History 

The  present  dam,  designed  by  Tighe  and  Bond,  Inc.  ,  Holyoke,  Mass. , 
was  built  and  completed  about  1960.  The  dam  was  constructed  to  replace  an 
original  dam  which  had  been  destroyed  by  a  1955  flood. 
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The  original  dam,  which  had  been  constructed  to  provide  water 
power  to  the  Hamilton  Woolen  Co.  mill,  consisted  of  a  rubble  dam  and  spillway, 
and  a  gatehouse.  The  spillway  and  gatehouse  were  demolished  and  replaced 
by  the  present  larger  spillway  and  concrete  gatehouse  (intake  structure) .  The 
rubble  dam  remained,  but  was  covered  over  by  the  existing  earthfill  embank¬ 
ment.  On  the  right  side  of  the  dam  the  alignment  of  Leadmine  Road  was  moved 
about  60  feet  to  the  east,  to  its  present  location.  This  was  done  to  accommo¬ 
date  the  enlarged  spillway.  As  a  result  of  the  relocation,  the  right  abutment 
had  to  be  regraded.  There  are  no  construction  records  available  for  this  work. 

f .  Normal  Operating  Procedures 

The  normal  operating  procedure  is  to  maintain  the  reservoir  level 
at  spillway  crest  during  the  summer  months  and  to  draw  down  the  reservoir  level 
in  the  fall  and  in  the  winter.  However,  it  is  reported  that  should  the  reservoir 
level  be  lowered  by  more  than  32  inches,  local  wells  tend  to  become  dry.  There¬ 
fore,  the  reservoir  is  never  drawn  down  below  this  level. 

g .  Size  Classification 

The  dam  is  less  than  40  feet  high  and  has  a  maximum  storage  capa¬ 
city  of  over  1000  acre-feet  but  less  than  5000  acre-feet.  It  is,  therefore, 
classified  as  an  "intermediate"  dam. 

h.  Hazard  Classification 

The  dam  is  in  the  significant  hazard  potential  category  because  down¬ 
stream  of  the  dam  there  are  only  3  or  4  houses  and  three  minor  roadway  crossings 
which  could  be  damaged  in  the  event  of  a  dam  failure. 

For  details  on  the  selection  of  the  hazard  potential  category  see 
Section  5 .  Id . 

i.  Operator 

The  individual  responsible  for  the  day-to-day  operation  of  the  dam  is: 


Mr.  Walter  Woods 
Superintendent  of  Public  Works  and 
Civil  Defense  Director 
Department  of  Public  Works 
Town  Hall 

Holland,  Massachusetts 
Telephone  No.  (Office)  413-245-3276 
(Home)  413-245-7597 


PERTINENT  DATA 


Drainage  Area 


The  total  drainage  area  contributing  to  the  Hamilton  Reservoir  is 
11,536  acres  (18.03  square  miles)  including  the  426  acres  of  the  reservoir, 
which  is  3.7%  of  the  total  area.  The  drainage  area  adjacent  to  the  reservoir 
is  wooded  with  relatively  short  length  parallel  tributaries  having  an  elevation 
differential  of  up  to  630  feet. 

b.  Discharges  at  Damsite 

Discharges  at  the  damsite  are  over  an  uncontrolled  concrete  spill¬ 
way,  a  controlled  low  level  outlet  sluiceway  and  two  high  level  uncontrolled 
outlets . 

The  spillway  is  150  feet  long,  with  a  drop  of  11  feet  and  a  free¬ 
board  of  5  feet.  The  computed  maximum  discharge  capacity  with  the  reservoir 
level  at  the  top  of  the  dam,  El  688,  is  6205  cfs. 

The  low  level  outlet  sluiceway  is  4  feet  high,  2  feet  wide  and  dis¬ 
charges  are  controlled  by  a  manually  operated  sluice  gate.  The  computed  maxi¬ 
mum  discharges,  with  a  head  equivalent  to  the  spillway  crest,  El  683,  and  top 
of  the  dam,  El  688  are  106.0  cfs  and  140  cfs  respectively.  The  two  high  level 
outlets  are  each  12  inch  square  openings  with  ogee  shaped  lips.  The  discharge 
through  these  openings  with  ahead  equivalent  to  spillway  crest  is  minimal. 

The  computed  discharge  with  a  head  equivalent  to  the  top  of  dam,  El  688  is 
6345  cfs. 

There  is  no  official  record  of  the  maximum  flood  at  the  damsite. 

It  is  reported,  however,  that  in  the  1955  flood,  which  destroyed  the  original 
dam,  the  water  level  was  about  2  feet  above  Mashapaug  Road,  which  crosses 
the  reservoir  on  a  causeway. 


Elevation  (ft.  above  MSL) 

Top  of  dam 

Maximum  pool-design  surcharge  (100  yr  flood) 

Maximum  pool-test  flood 

Full  flood  control  pool 

Recreation  pool 

Spillway  crest  (gated) 

Upstream  portal  invert  diversion  tunnel 
Downstream  portal  invert  diversion  tunnel 
Streambed  at  centerline  of  dam 
Maximum  tailwater 


688 

686.5 

689.06 

Not  Applicable 
683 

Not  Applicable 
Not  Applicable 
Not  Applicable 
671  + 

Unknown 


.*  I 


•  1 


•  t 


M  I 


JP-  .J 


•  < 


d.  Reservoir  (feet) 

Length  of  maximum  pool 
Length  of  recreation  pool 
Length  of  flood  control  pool 

e .  Storage  (acre-feet) 


Recreation  pool  (gross) 

Flood  control  pool 

100  Yr.  flood  design  surcharge  (net) 
Test  flood  surcharge  (net) 

Top  of  dam  (gross) 

Reservoir  Surface  (acres) 


Top  of  dam 
Test  flood  pool 
Flood-control  pool 
Recreation  pool 
Spillway  crest 

g.  Dam 
Type 

Length,  feet 
Height,  feet 
Top  width,  feet 
Side  Slopes  -  U/S 

D/S 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 

h.  Diversion  and  Regulating  Tunnel 

Type 

Length 

Closure 

Access 

Regulating  facilities 


20500 

20500 

Not  Applicable 


1918 

Not  Applicable 

1561 

2827 

4200 


496.7 

516 

Not  Applicable 

416 

416 


Earthfill 

100+ 

17+ 

Varies  from  4  to  20 

Varies  from  IV  on  2.5H 

to  IV  on  4H 

IV  on  2H 

See  below 

Remnants  of  old 

rubble  dam 

None 

None 


Not  Applicable 
Not  Applicable 
Not  Applicable 
Not  Applicable 
Not  Applicable 


... 


• .  *  . 


* _ Ji. 
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i.  Spillwa 


Type 

Length  of  weir,  feet 
Crest  elevation,  feet 
Gates 

U/S  channel 
D/S  channel 


j .  Regulating  Outlets 

The  regulating  outlets  consists  of  an  uncontrolled  spillway  and  a 
low  level  outlet  system. 

The  uncontrolled  spillway  (crest  El  683)  is  150  feet  long,  drop 
distance  of  11  feet  and  freeboard  of  5  feet. 

The  low  level  outlet  system  consists  of  a  reinforced  concrete  intake 
structure,  22  feet  high,  12  feet  long  and  7.5  feet  wide.  A  low  level  outlet 
sluiceway,  4  feet  high  by  2  feet  wide,  with  invert  at  El  674  is  equipped  with  a 
manually  operated  sluice  gate  which  is  operable. 

The  uncontrolled  two  high  level  outlets  are  each  12  inches  square 
openings  with  ogee  shaped  lips  at  El  682.5. 


Ogee 

150 

683 

None 

None 

Concrete  apron; 
riprap;  natural  brook 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


Design  data  and  specific  memoranda  dealing  with  the  construction  of  the 
dam  were  not  available  for  this  evaluation.  There  are,  however,  two  sets  of 
contract  drawings,  dated  1957  and  1959,  which  cover  the  reconstruction  of  the 
spillway,  gatehouse  (intake  structure)  and  embankment.  The  earlier  set  of 
drawings  shows  plan,  sections  and  details  of  the  spillway  and  is  included  in 
the  Appendix.  The  later  set  of  drawings,  which  show  plan,  sections  and  de¬ 
tails  of  the  gatehouse  and  embankment  are  available  at  the  Town  Clerk's  Office, 
Town  Hall,  Holland,  Mass.  A  list  of  titles  for  these  drawings  is  given  in  the 
Appendix.  In  addition,  a  sketch  of  the  dam,  plan  and  section,  from  a  previous 
inspection  report  is  included  in  the  Appendix.  A  few  discrepancies  in  dimen¬ 
sions  are  noted  between  the  drawings,  the  sketch  and  actual  field  conditions. 
For  example,  the  top  of  dam,  shown  on  the  1957  drawings,  indicates  El  687.5, 
whereas,  as  observed,  the  top  of  dam  is  level  with  the  top  of  the  intake  struc¬ 
ture  El  688. 

Information  regarding  subsurface  conditions  is  available  from  eight 
borings;  the  logs  are  given  in  the  1957  contract  drawings. 

2.2  CONSTRUCTION  RECORDS 

There  are  no  construction  records  available. 

2.3  OPERATION  RECORDS 


Operation  of  the  low  level  sluice  gate  and  the  reservoir  levels  are  re¬ 
corded  after  each  gate  operation.  These  records  are  available  at  the  Public 
Works  Department. 

No  records  are  kept  of  the  rainfall  at  the  damsite. 

2.4  EVALUATION  OF  DATA 


a .  Availability 

Existing  information  was  made  available  by  the  Town  Clerk's 
Office  and  the  Department  of  Public  Works,  Town  of  Holland;  County  Commis¬ 
sioner's  Office,  Hampden  County,  Springfield,  Mass;  Department  of  Environ¬ 
mental  Quality  Engineering,  Division  of  Waterways,  Boston,  Mass. 


The  lack  of  in-depth  engineering  data  did  not  allow  for  a  definitive 
review.  Therefore,  the  adequacy  of  this  dam  could  not  be  assessed  from  the 
standpoint  of  reviewing  the  design  and  construction  data,  but  is  based  primarily 
on  visual  inspection,  past  performance  history  and  sound  engineering  judgment. 


c.  Validity 

In  general,  the  information  obtained  from  the  above  mentioned 
drawings,  sketches  and  personal  interviews,  with  noted  exceptions,  is  con¬ 
sistent  with  observations  made  during  the  inspection  and,  therefore,  considered 
reliable. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a .  General 


A  visual  inspection  of  Hamilton  Reservoir  Dam  was  conducted  on 
27  October  1978.  The  weather  was  sunny,  temperature  between  60°  and  70°F. 
The  last  rainfall  occurred  the  previous  day.  At  the  time  of  the  inspection  the 
reservoir  level  was  15  inches  below  the  crest  of  the  spillway. 

b.  Embankment 


The  earthfill  embankment  appears  to  be  in  generally  good  condition. 
The  horizontal  and  vertical  alignments  of  the  crest  are  good.  The  crest  is  grassed 
and  well  maintained. 

The  upstream  slope  is  in  generally  good  condition.  The  stone  rip¬ 
rap  is  sound  with  some  tall  grass  growing  through  it.  There  are  no  signs  of 
trespassing,  sloughing  or  erosion,  (See  Photograph  No.  5). 

The  downstream  slope  is  in  generally  good  condition.  The  grass  is 
cut,  however,  there  are  about  four  ten  foot  tall  evergreens  and  a  few  small  fruit 
trees  v/hich  have  been  planted  by  the  owner  of  the  house  adjacent  to  the  embank¬ 
ment.  (See  Photograph  No.  4). 

c .  Spillway 

The  spillway  appears  to  be  generally  in  good  condition.  The  con¬ 
crete  appears  to  be  sound,  with  little  to  no  spalling.  Some  minor  repair  work 
to  the  concrete  reportedly  was  performed  about  10  years  ago.  It  consisted  of 
patching  small  areas  of  concrete  which  had  broken  off  at  the  vertical  construction 
joints  on  the  face  of  the  spillway.  The  crest  of  the  spillway  is  in  good  condition 
with  no  observed  debris.  (See  Photograph  Nos.  2  and  3). 

The  area  of  the  downstream  apron  appears  to  be  in  good  condition. 

The  concrete  appears  sound;  some  large  gravel  and  small  boulders  were  observed 
on  the  apron. 

d .  Appurtenant  Structures 

The  right  abutment  concrete  training  wall  is  in  good  condition.  The 
concrete  is  sound  with  no  spalled  surfaces  observed.  Several  of  the  weep  holes 
located  at  the  base  of  the  wall  were  running  water.  The  left  downstream  training 
wall  is  in  good  condition.  The  lower  stone  portion  of  the  wall  is  sound  with 
minimal  vegetation  growing  out  of  the  joints.  The  upper  stone  masonry  portion 


of  the  wall  is  in  good  condition.  (See  Photograph  No.  7). 

The  intake  structure  is  in  good  condition,  the  concrete  is  sound 
and  free  of  spalled  areas.  There  was  no  debris,  other  than  some  leaves  ob¬ 
served  at  the  trash  rack.  The  operating  stand  is  in  good  condition.  (See 
Photograph  No.  10).  The  operating  handle  was  not  in  place,  but  reportedly 
is  kept  at  the  Public  Works  Dept.  At  the  time  of  the  inspection,  the  sluice 
gate  was  operable  and  open  about  two  or  three  inches  and  the  discharge  did 
not  appear  to  be  impeded.  (See  Photograph  No.  6). 

The  top  of  the  structure  is  enclosed  by  an  anchor  fence  which  has 
a  locked  gate.  The  fence  is  in  good  condition. 


•  • 


•  • 


e .  Abutments 


abutments . 


There  were  no  signs  of  seepage  or  other  unusual  conditions  at  the 


Downstream  Channel 


•  • 


The  channel,  downstream  of  the  apron  area,  passes  under  Sturbridge 
Road  through  a  bridge  opening  and  three  conduits  into  a  natural  channel.  The 
channel  which  is  about  20  feet  wide  is  clear,  free  of  debris  and  there  are  only 
a  few  overhanging  trees  growing  on  its  banks.  Some  minor  debris  was  observed 
in  the  vicinity  of  the  downstream  end  of  the  conduits.  (See  Photograph  Nos.  8 
and  9). 

g.  Reservoir  Area 


In  the  vicinity  of  the  dam  there  is  no  evidence  of  sloughing  or 
potentially  unstable  slopes  which  could  adversely  affect  the  dam. 

At  the  south  end  of  the  reservoir,  in  the  vicinity  of  1-86,  just  over 
the  Connecticut  border,  are  two  ponds.  The  larger  is  Mashapaug  Pond  and  the 
smaller  is  commonly  known  as  Upper  Mashapaug  Pond.  The  two  ponds  are  sepa¬ 
rated  by  a  short  embankment  containing  a  control  structure.  At  the  time  of  the 
inspection,  the  control  structure,  which  could  not  be  seen,  apparently  was  closed 
since  the  level  of  Upper  Mashapaug  Pond  was  substantially  lower  than  Mashapaug 
Pond.  Information  regarding  the  owner,  the  function  and  the  operation  of  the 
embankment  and  control  structure  was  not  available. 


The  normal  level  of  Upper  Mashapaug  Pond,  with  the  control  struc¬ 
ture  closed,  is  maintained  by  a  concrete  overflow  weir  whose  crest  is  about  4 
feet  higher  than  the  spillway  level  of  Hamilton  Reservoir.  The  weir  is  located 
between  the  southbound  lanes  of  1-86  and  the  access  road  to  Interchange  106. 
The  weir  contains  a  low  level  outlet  pipe,  which  at  the  time  of  the  inspection 
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was  closed.  (See  Topographic  Map,  Page  v) . 

3.2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  made  during  the  course  of  the  investigation  revealed 
a  few  deficiencies  which  at  present  do  not  adversely  affect  the  adequacy  of  the 
dam.  However,  these  deficiencies  do  require  attention  and  should  be  corrected 
before  further  deterioration  leads  to  a  hazardous  condition.  Recommended  mea¬ 
sures  to  improve  these  conditions  are  given  in  Section  7. 


SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

Operational  procedures  for  the  project  are  not  formally  established. 
The  low  level  outlet  gate  is  operated  as  required  to  maintain  the  reservoir 
level  at  spillway  crest  during  the  summer  and  32  inches  below  spillway  crest 
during  the  fall. 

4.2  MAINTENANCE  OF  DAM 


There  is  no  formal  maintenance  manual  for  the  project.  It  is  reported 
that  the  grass  is  cut  twice  a  year.  There  is  no  scheduled  program  of  inspec¬ 
tion  by  the  Town.  It  is  reported  that  the  dam  is  "looked  at"  by  the  Town's 
Department  of  Public  Works  once  or  twice  a  year.  There  is,  however,  a  state¬ 
wide  program  of  inspection  which  was  established  several  years  ago  by  the 
Department  of  Environmental  Quality  Engineering,  Division  of  Waterways. 
Copies  of  their  latest  reports,  dated  July  23,  1970,  and  August  1,  1972,  are 
included  in  the  Appendix. 

4 . 3  MAINTENANCE  OF  OPERATING  FACILITIES 


There  is  no  established  maintenance  program  for  the  operating  facilities. 
Maintenance  is  carried  out  as  needed. 

4.4  WARNING  SYSTEMS  IN  EFFECT 
There  is  no  warning  system  in  effect. 

4 . 5  EVALUATION 


The  maintenance  and  operating  procedures  for  the  dam  and  appurtenant 
structures  are,  in  some  respects,  inadequate.  Measures  to  improve  these  in¬ 
adequacies  are  given  in  Section  7. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a .  Design  Data 

No  design  data  are  available.  The  reservoir  is  created  by  an  earth- 
fill  embankment  and  a  concrete  spillway  located  on  Quinebaug  River  in  the  Town 
of  Holland.  The  entire  drainage  area  contributing  runoff  to  the  Hamilton  Reservoir 
is  11,536  acres  (18.03  square  miles)  including  the  reservoir  which  covers  426 
acres  (3.7°/Qo f  the  total  drainage  area.  Storm  runoff  from  about  13.7%  of  the 
total  drainage  area  is  subject  to  attenuation  affected  by  the  Leadmine  Pond  and 
extensive  swamp  areas  northeast  and  south  of  the  Pond.  Outflow  from  these 
ponding  areas  is  controlled  by  a  natural  narrow  crossing  of  the  Leadmine  Brook 
and  subsequently  by  the  culvert  built  to  cross  under  the  Wilbur  Cross  Highway 
(1-86).  The  existence  of  storage  and  flow  control  features  and/or  structures 
results  in  retarding  and  reducing  the  flood  peak  contributed  by  the  portion  of  the 
Leadmine  Brook  watershed.  Considering  that  the  reduced  outflow  from  Leadmine 
Brook  would  contribute  very  minor  amounts  to  the  peak  flow  entering  Hamilton 
Reservoir,  it  is  omitted  in  the  subsequent  analysis. 

The  remaining  drainage  area  is  adjacent  to  the  two  sides  of  the  re¬ 
servoir  which  is  wooded  and  contains  tributaries  of  relatively  short  length  with 
an  elevation  differential  of  up  to  630  feet.  The  tributaries  enter  the  lake  in 
parallel  and  almost  simultaneously.  The  expected  effect  of  these  topographic 
features  on  flood  runoff  is  a  relatively  higher  and  earlier  peak  than  is  normally 
encountered  in  the  watersheds  of  comparable  size.  The  reservoir  is  divided 
into  approximately  two  equal  parts  by  Mashapaug  Road  with  an  interconnection 
of  the  reservoirs  provided  by  means  of  a  9  by  11.5  feet  corrugated  metal  pipe 
arch.  In  the  subsequent  analysis  it  is  assumed  that  the  pipe  arch  is  large 
enough  to  maintain  pool  equilibrium  between  the  two  parts  of  the  reservoir  and 
thus  acts  as  one  unit.  Similar  assumptions  were  made  for  the  Wilbur  Cross 
Highway  crossing  at  the  upper  (Southern)  end  of  the  reservoir  where  an  existing 
control  weir  would  be  submerged  in  the  event  of  the  Test  Flood.  For  the  purposes 
of  this  study  it  was  also  assumed  that  any  conduit  communication  between  Upper 
Mashapaug  and  Mashapaug  Ponds  would  not  be  operative  during  the  Test  Flood. 

b.  Experience  Data 

It  is  reported  by  persons  interviewed  that  during  the  1955  flood 
the  right  abutment  was  breached  and  the  old  spillway  was  destroyed.  Exten¬ 
sive  damage  also  was  sustained  by  the  embankment  and  the  abutments  to  the 
Sturbridge  Road  bridge  immediately  downstream  of  the  dam.  Much  of  this  in¬ 
formation  is  corroborated  by  the  available  contract  drawings  (See  Appendix) 
which  were  used  for  the  restoration  of  the  project. 
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c.  Visual  Inspection 

At  the  time  of  the  inspection,  the  reservoir  level  was  15  inches  be¬ 
low  the  crest  of  the  spillway.  The  spillway,  training  walls,  intake  structure, 
embankment  and  downstream  channel  were  in  generally  good  condition.  Some 
minor  deficiencies  were  observed,  for  details  see  Section  3.1c. 

d.  Overtopping  Potential 

The  structure,  based  on  its  reported!/*  maximum  impoundment,  is 
in  the  "intermediate"  size  category.  A  small  number  (3  or  4)  of  homes  and 
three  minor  roads  cross  between  Hamilton  Reservoir  and  Holland  Pond  and  could 
sustain  damage  in  the  event  of  a  dam  failure.  Therefore,  the  dam  is  in  the 
"significant"  hazard  category.  This  conclusion  was  arrived  at  using  the  Corps 
of  Engineers'  "Rule  of  Thumb"  for  Estimating  Downstream  Dam  Failure  Hydro¬ 
graphs,  as  follows: 

A  breach  equivalent  to  40%  of  dam  length  (107  feet)  and  a  channel 
roughness  of  0.07  was  assumed.  The  hypothetical  flood  wave  height  was  esti¬ 
mated  at  locations  1000,  2500,  3600,  4400  and  6000  feet  downstream  from  the 
dam.  The  following  results  were  obtained: 


Distance 


From  Dam 

Wave  Height 

(ft) 

(ft) 

11.8 

2500 

12.2 

3600 

11.5 

4400 

9.3 

6000 

11.2 

Flood  Elev. 

Flood  Discharge 

(ft) 

(cfs) 

676.8 

12/189 

668.2 

12^00 

664.5 

11393 

654.3 

113  08 

647.2 

11314 

At  the  investigated  distances  a  few  isolated  homes  would  be  sub¬ 
jected  to  about  a  50  feet  high  flood  wave  as  a  result  of  a  hypothetical  dam  breach. 
Beyond  5750  feet  the  storage  in  Holland  Pond  and  in  the  extensive  swamp  area 
surrounding  it  is  likely  to  attenuate  considerably  the  effect  of  such  a  flood  wave. 
Since  the  dam  is  classified  as  intermediate  in  size,  with  a  significant  hazard 
potential,  the  Test  Flood,  in  accordance  with  Corps  of  Engineers'  guidelines, 
is  one-half  the  Probable  Maximum  Flood . 

The  Probable  Maximum  Precipitation  (PMP)  at  the  Town  of  Holland 
is  23.5  inches!/ for  a  6-hour  rainfall  over  a  10  square  mile  area.  After  proper 
adjustments  for  area  size  and  for  conformity  of  the  generalized  isohyetal 
patterns  with  the  watershed  shaped,  the  effective  6-hour  PMP  becomes  18.02 


♦Numbers  denote  references  listed  at  the  end  of  the  Section. 


inches.  This  rainfall  is  distributed!/  so  as  to  give  a  maximum  1-hour  incre¬ 
ment  of  6.40  inches.  For  the  land  area.,  the  application  of  losses  at  the  rate 
of  0.2  inches  per  hour  results  in  a  total  feinfall  Excess  of  16.82  inches  in  6 
hours.  The  PMF  hydrograph  for  the  effective  land  area  was  generated  on  the 
basis  of  the  computed  rainfall  excess  and  the  ordinates  of  the  Snyder  30-minute 
unit  hydrograph.  Runoff  rates  resulting  from  the  PMP  over  the  reservoir  area  were 
also  generated  on  the  basis  of  the  rainfall  distribution.  The  Test  Flood  hydrograph 
was  developed  by  the  addition  of  one-half  of  PMF  hydrograph  ordinates  for  the 
land  area  and  corresponding  runoff  rates  mentioned  above.  The  resulting  peak  in¬ 
flow  is  12,710  cfs.  Assuming  that  the  reservoir  would  be  at  spillway  crest  and 
that  the  low  level  outlet  would  be  inoperative  at  the  beginning  of  the  PMP  occur¬ 
rence,  the  Test  Flood  was  routed  through  the  estimated  available  discharge  and 
storage  capacities  using  a  computer  routing  technique.  ,-This  discharge  capacity 
estimate  was  based  on  plans  of  the  structure  by  otherg.—/  The  storage  capacity 
estimate  was  based  on  USGS  topographic  information.-/  The  results  of  the  routing 
indicate  that  the  reservoir  pool  under  the  assumed  Test  Flood  conditions  would 
reach  a  maximum  elevation  of  689.06,  a  level  at  which  flow  over  the  estimated 
crest  of  the  dam  would  be  1.06  feet  deep.  The  total  outflow  corresponding  to  the 
maximum  pool  elevation  would  be  8994  cfs.  As  a  part  of  this  study  it  was  deter¬ 
mined  that  22%  of  the  PMF  could  be  processed  by  the  existing  works  without 
overtopping.  Accordingly,  the  existing  spillway  capacity  in  conjunction  with  the 
available  storage  are  termed  inadequate  from  the  hydrologic  and  hydraulic  stand¬ 


point. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a .  Visual  Observations 

Visual  observations  did  not  indicate  any  serious  structural  problems 
with  the  embankment,  spillway  or  outlets.  The  deficiencies  described  in  Sec¬ 
tion  3  require  attention;  measures  to  improve  these  deficiencies  are  given  in 
Section  7 . 

b.  Design  and  Construction  Data 

No  design  computations  or  other  data  pertaining  to  the  structural 
stability  of  the  dam  have  been  located. 

c.  Operating  Records 

Operating  records  are  kept  for  the  low  level  gate  and  are  available 
at  the  Department  of  Public  Works .  There  are  no  records  or  reports  of  any 
operational  problems  which  would  affect  the  stability  of  the  dam. 

d.  Post-Construction  Changes 

The  dam  was  built  in  about  1960  to  replace  a  previous  dam  which 
had  been  destroyed  in  the  1955  floods.  There  are  no  records  of  any  construction 
changes  made  to  the  dam.  Minor  repairs  were  made  about  10  years  ago  to  the 
spillway.  Some  of  the  concrete  along  the  vertical  construction  joints  had  broken 
off  and  were  patched. 

e.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  2  and  in  accordance  with 
recommended  Phase  I  guidelines  does  not  warrant  seismic  analyses. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 
7.1  DAM  ASSESSMENT 

a.  Condition 

Phase  I  investigation  of  Hamilton  Reservoir  Dam  does  not  indicate 
conditions  which  would  constitute  an  immediate  hazard  to  human  life  or  property. 
Based  on  engineering  judgment  and  the  performance  of  the  embankment,  the  spill¬ 
way  and  the  low  level  outlet,  the  project  is  considered  to  be  in  good  condition. 
The  project,  however,  does  have  inadequacies  and  deficiencies  which,  if  not 
remedied,  have  the  potential  for  developing  into  hazardous  conditions. 

Based  on  the  size  and  hazard  potential,  the  Test  Flood  ,  in  accord¬ 
ance  with  Corps  of  Engineers'  guidelines  is  one  half  the  Probable  Maximum 
Flood.  The  Probable  Maximum  Precipitation  over  the  Hamilton  Reservoir  drainage 
area,  when  adjusted,  results  in  a  total  rainfall  excess  of  16.82  inches  in  six 
hours.  The  PMF  hydrograph  for  the  effective  land  area  was  generated  on  the  basis 
of  the  computed  rainfall  excess  and  the  ordinates  of  a  modified  15  minute  unit 
hydrograph.  Runoff  rates  resulting  from  the  PMP  over  the  reservoir  area  were  also 
generated  on  the  basis  of  rainfall  distribution.  The  Test  Flood  hydrograph  was 
developed  by  summing  one  half  the  PMF  hydrograph  ordinates  for  the  land  area 
and  the  corresponding  runoff  rates.  The  resulting  inflow  is  12,710  cfs. 

The  adequacy  of  the  spillway  was  tested  by  routing  the  flood  through 
the  reservoir  using  a  computer  routing  technique.  It  was  assumed  that  the  re¬ 
servoir  level  at  the  start  of  the  flood  was  at  spillway  crest  (El  683)  and  the  low 
level  outlet  was  inoperative.  The  Test  Flood  (1/2  PMF)  causes  the  reservoir 
level  to  rise  to  El  689.06  or  1.06  feet  above  the  top  of  the  dam.  The  total  out¬ 
flow  corresponding  to  the  Test  Flood  maximum  elevation  would  be  8,994  cfs. 

Since  the  dam  is  expected  to  be  overtopped  by  an  inflow  equal  to 
1/2  PMF,  it  is  considered  that  the  spillway  is  inadequate  from  a  hydraulic  and 
hydrologic  standpoint.  Furthermore,  the  anticipated  overtopping,  which  has  a 
computed  duration  of  about  4  hours  would  probably  cause  a  failure  of  the  non- 
cohesive  right  abutment.  The  left  abutment  rubble  cored  earthfill  could  prob¬ 
ably  withstand  the  overtopping. 

b.  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a  definitive 
review.  Therefore  the  adequacy  of  this  dam  could  not  be  assessed  from  the 
standpoint  of  reviewing  design  and  construction  data,  but  is  based  primarily  on 
visual  inspection,  past  performance  history  and  sound  engineering  judgment. 
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c. 


The  recommendations  and  remedial  measures  described  in  subse¬ 
quent  paragraphs  should  be  undertaken  by  the  owner  within  the  next  12  to  24 
months  after  receipt  of  this  Phase  I  Inspection  Report. 

d.  Necessity  for  Additional  Investigations 


Additional  investigations  to  assess  the  adequacy  of  the  dam  and 
appurtenant  structures  appear  to  be  necessary  and  are  enumerated  in  the  follow¬ 
ing  paragraph. 

7.2  RECOMMENDATIONS 

It  is  recommended  that  the  owner  within  12  months  of  receipt  of  this 
Phase  I  Inspection  Report  retain  a  competent  consulting  engineer  to  conduct 
detailed  hydraulic  studies  to  determine  the  measures  necessary  to  improve  dis¬ 
charge  capacities. 

7.3  REMEDIAL  MEASURES 

a .  Alternatives 

The  results  of  the  additional  investigations  recommended  above 
may  indicate  alternatives  which  will  be  needed  to  provide  discharge  adequacy 
under  flood  conditions.  These  alternatives  can  only  be  determined  after  the 
completion  and  evaluation  of  the  additional  investigations . 

b.  Operating  and  Maintenance  Procedures 


It  is  recommended  that  the  following  measures  be  undertaken  by 
the  owner  within  24  months  after  receipt  of  this  Phase  I  Inspection  Report. 

1.  Establish  a  formal  program  of  operation  and  maintenance  and 
initiate  biennial  inspections  of  the  dam. 

2.  Provide  round-the-clock  surveillance  during  periods  of  unusu¬ 
ally  heavy  precipitation. 

3.  Develop,  with  local  officials,  a  formal  system  for  warning 
downstream  residents  in  case  of  emergency. 

4.  Remove  all  trees  and  young  saplings  from  both  slopes  of  the 
embankment  and  keep  other  vegetation  in  a  close  cut  condition 

5.  Remove  debris  and  overhanging  trees  from  downstream  channel 
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Following  drawings  are  available  in  records  of  owner.  Town  of  Holland. 
These  drawings  are  not  included  in  this  report. 


Dwg.  Dated:  February,  1959 


Contract  No.  1942 
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Sheet  1  -  Plan 

Sheet  2  -  Plan 

Sheet  3  -  Gate  House 

Sheet  4  -  Gate  House 

Sheet  5  -  Gate  House  Reinforcing 

Sheet  6  -  Gate  House  Reinforcing 

Sheet  7  -  Miscellaneous  Details 
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DAMS  IN  HAMPDEN  COUNTY.  MASSACHUSETTS 


HOLLAND 


I.  Holland  Rod  k  Gun  Club  -  Upper  Dam 
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Holland  Rod  &  Gun  Club,  Holland,  Mass. 

2.  Holland  Rod  St  Gun  Club  -  Lower  Dam  3 
Holland  Rod  St  Gun  Club,  Holland,  Mass. 
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3.  Hamilton- Reservoir  Dam  3-7 


Town  of  Holland,  Mass. 
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The  last  routine  inspections  of  all  dams  located  in  the  Town  of  Holland  were 
conducted  in  July  of  1970.  A  letter- report  on  the  conditions  noted  at  each  of 
the  dams  in  Holland  was  submitted  to  the  Commissioners  of  Hampden  County 
on  July  23,  1970. 

Of  the  three  dams  listed,  all  three  were  in  need  of  certain  maintenance  and 
repair  work. 

A  copy  of  my  report  to  the  Commissioners  of  Hampden  County  is  attached 
hereto  for  your  information.  Letters  outlining  the  recommended  main¬ 
tenance  and  repair  work  were  sent  to  the  dam  owners  by  the  Commissioners 
of  Hampden  County. 

An  examination  of  the  report  of  July  29,  1970  shows  two  additional  dams  that 
are  normally  inspected  whenever  I  have  been  inspecting  the  other  three  dams 
in  Holland.  The  first,  the  Domaingue  Dam,  is  checked  since  it  is  on  a  stream 
having  more  than  a  square  mile  of  drainage  area  and,  though  the  dam  formed 
is  negligible  in  size,  I  have  periodically  made  a  notation  of  conditions  at  the 
dam. 

Upstream  on  Stevens  Brook,  there  is  an  old  dam  that  has  been  breached  for 
many  years.  Periodically,  I  inspect  the  old  dam  to  be  certain  that  the  breach 
is  open  and  can  pass  flood  flows  safely. 
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'George^fl.  McDonnell 
County  Hydraulic  Engineer 
Hampden  County 
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CD  Holland 
July  23,  1970 


The  Honorable  the  Board  of  County  Commissioners 
52  State  Street 
Springfield,  Massachusetts 

Gentlemen: 

Inspections  have  been  made  of  all  dams  located  in  the  Town  of  Holland. 
Each  dam  has  been  inspected  at  least  once  during  the  year  1970.  The 
following  report  shows  the  condition  of  each  dam  at  the  time  of  inspection. 

A.  Holland  Rod  &  Gun  Club  -  Upper  Dam 


The  embankment  is  partially  breached  in  the  vicinity  of  the  old  mason¬ 
ry  spillway.  The  breach  is  wide  enough  but  it  should  be  deepened  by 
the  removal  of  stones  and  earth  until  the  breach  elevation  approaches 
that  of  the  bottom  of  the  pond. 

Stones  lying  in  the  stream  bed  between  the  dam  and  the  roadway  cul¬ 
vert  should  be  removed.  If  the  stones  are  allowed  to  remain  in  their 
present  location  they  may  be  washed  into  the  culvert  opening  and  plug 
the  culvert.  Should  this  occur,  storm  flow  runoff  could  result  in  a 
washout  of  the  roadway  adjacent  to  and  immediately  below  the  dam. 

No  water  is  ponded  by  the  dam  at  time  of  normal  stream  flow. 
However,  in  time  of  high  rates  of  runoff,  water  is  ponded  up  to  the 
elevation  of  the  bottom  of  the  breach  thru  the  dam  embankment. 
Normally,  flow  of  the  brook  seeps  thru  the  rock  fill  of  the  embank¬ 
ment  at  a  rate  approximately  equal  to  the  normal  stream  flow. 

The  embankment  is  becoming  brush  covered  and  it  is  apparent  that 
the  dam  and  pond  have  been  abandoned  by  the  Holland  Rod  &  Gun 
.  .  Club. 
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If  the  owner  will  deepen  the  breach  as  now  existing  thru  the  dam  at 
the  location  of  the  old  spillway,  the  quantity  of  water  that  can  be 
stored  during  time  of  high  rates  of  runoff  will  be  reduced  greatly. 
Also,  by  lowering  the  elevation  of  the  breach,  the  breach  itself  will 
become  more  stable  and  there  will  be  less  chance  of  boulders  being 
washed  downstream  towards  the  roadway  culvert. 

Holland  Rod  Sr  Gun  Club  -  Lower  Dam 

This  dam  receives  very  little  maintenance  and,  as  a  result,  is  be¬ 
coming  dilapidated.  Brush  and  small  tree  growth  occurring  on  the 
top  of  the  dam  embankment  has  become  so  thick,  on  that  portion  of 
the  embankment  to  the  right  of  the  spillway,  that  a  proper  inspection 
of  the  dam  could  not  be  made.  All  brush,  weed  and  small  tree  growth 
on  the  top  of  the  dam  embankment  and  at  the  toe  of  the  dam  must  be 
cut  down  if  the  dam  is  to  remain  in  operation.  This  type  of  growth 
should  be  cut  down  annually,  its  regrowth  discouraged  and  a  good 
growth  of  turf  developed  on  the  top  of  the  dam  embankment. 

The  upstream  concrete  wall  extending  the  length  of  the  dam  needs 
patching  just  to  the  right  of  the  spillway. 

Water  level  in  storage  on  the  day  of  inspection  was  at  the  crest  of 
the  spillway.  There  were  no  stoplogs  or  flashboards  on  the  spillway 
crest. 

Seepage  was  observed  again  under  the  dam  and  the  rate  of  seepage  is 
approximately  equal  to  the  dry  weather  rate  of  stream  flow  in  the 
brook.  The  greatest  amount  of  seepage  was  noted  at  the  toe  of  the 
downstream  stone  masonry  wall  just  to  the  left  of  the  spillway.  Wet 
areas  were  observed  all  along  the  toe  area  of  the  dam.  None  of  these 
areas  indicate  a  flow  of  water  of  sufficient  quantity  to  be  dangerous. 
No  soil  movement  was  noted. 
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The  stone  wall  forming  the  downstream  face  of  the  embankment  is 
rough  but  satisfactory. 

In  the  opinion  of  the  undersigned,  the  dam  must  be  given  more  atten¬ 
tion  and  be  maintained  in  a  better  manner.  It  is  recommended  that 
the  owner  be  advised  to  do  the  maintenance  work  as  outlined  in  my 

report. 
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Hamilton  Reservoir  Dam 

The  masonry  of  the  right  abutment  and  the  right  abutment  wall  was 
noted  to  be  in  satisfactory  condition.  One  construction  joint  shows 
a  minor  amount  of  movement  but  this  is  of  no  concern  whatsoever. 
Small  tree  growth  is  occurring  adjacent  to  the  concrete  masonry 
wall  on  the  abutment  fill  and  this  growth  should  be  cut  down  and  re- 
growth  discouraged. 

The  stone  filled  and  paved  surface  of  the  right  abutment  area  should 
be  cleared  of  all  brush  and  small  tree  growth. 

The 'overflow  dam  itself  was  in  good  condition.  Masonry  was  satis¬ 
factory  and  there  was  little  evidence  of  any  erosion.  Water  level  in 
Storage  in  Hamilton  Reservoir  was  at  the  crest  of  the  spillway.  There 
were  no  flashboards  on  the  crest.  Construction  joints  of  the  concrete 
spillway  were  o.k. 

The  toe  area  construction  including  channels,  concrete  construction 
and  riprap  were  all  noted  to  be  o.  k. 

The  twin  ports  at  the  gatehouse  were  operating  normally.  However, 
water  was  observed  squirting  out  from  under  the  seat  of  the  drawdown 
gate.  The  gate  should  be  re-positioned  to  eliminate  this  seat  leakage. 
If  allowed  to  continue  week  after  week  and  month  after  month,  it  is 
possible  that  the  seat  and  the  gate  itself  may  become  eroded  to  the 
point  where  it  will  not  be  watertight.  Opening  the  gate  an  inch  or  two 
and  then  closing  it  again  will  probably  eliminate  the  leakage  now 
evident,  provided  scouring  of  the  seat  and  the  gate  has  not  already 
occurred. 

The  crack  in  the  concrete  of  the  gate  structure  is  still  the  same  as 
previously  reported.  There  is  no  evidence  of  further  enlargement 
of  the  crack.  The  crack  is  dry  and  approximately  3"  deep  at  its 
deepest  point. 

The  earth  embankment  at  the  left  side  of  the  gate  structure  was  in 
good  condition.  The  toe  of  the  embankment  was  dry  and  the  surface 
cover  of  turf  was  satisfactory. 


It  is  recommended  that  the  owner  of  the  dam,  the  Town  of  Holland, 
do  the  following  maintenance  work  as  soon  as  possible. 


IW  CONSULTING  ENGINEERS 


A.  Clear  all  brush  and  tree  growth  from  the  right  abutment  area 
and  from  the  stone  paved  area  to  the  right  of  and  below  the  dam. 

B.  Re -position  the  drawdown  gate  in  the  gate  structure  to  prevent 
squirting  of  water  under  the  gate  as  now  takes  place. 

C.  Dig  out  loose  masonry  in  the  vertical  crack  on  the  outside  of 
the  gate  structure  and  repair  the  crack  with  proper  cement 
grout. 

D.  Domaingue  Dam 

This  small  structure,  constructed  for  aesthetic  purposes  and  to  pro¬ 
vide 'the  owner  a  shallow  wading  pool,  is  in  satisfactory  condition. 
Though  technically  the  small  dam  at  the  outlet  end  of  the  wading  pool, 
and  the  small  diversion  dam  located  upstream,  could  be  classified  as 
dams  under  the  provisions  of  the  law  because  the  brook  has  more  than 
a  square  mile  of  drainage  area,  so  little  water  is  stored  at  shallow 
depths  that  loss  of  one  or  even  both  of  these  two  dams  would  not  re¬ 
lease  enough  water  downstream  to  do  any  damage  to  persons  or 
property.  In  fact,  an  examination  of  the  small  pond  behind  the  diver¬ 
sion  dam  shows  that  the  volume  of  the  pond  has  been  nearly  filled 
completely  with  soil  washed  in  from  upstream.. 

In  the  opinion  of  the  undersigned,  the  two  small  dams  and  the  related 
facilities  of  Mr.  Domaingue  are  satisfactory. 

E.  Stevens  Brook  Dam 


I  A 


I  • 


This  old  earth  and  stone  dam  has  been  breached  lur  many  years  and 
no  pond  whatsoever  is  formed.  The  breach  as  observed  at  the  time 
of  the  inspection  this  year  was  found  to  be  very  wide  and  to  the  full 
depth  of  the  brook.  The  old  pond  area  is  heavily  overgrown  with 
brush  and  trees.  Normally,  I  would  recommend  that  this  old  dam 
6»te  be  dropped  from  the  inspection  list.  However,  since  it  is  ad¬ 
jacent  to  the  roadway  leading  into  Holland  from  Wales  and,  since 
the  site  might  be  purchased  by  persons  unfamiliar  with  the  require¬ 
ments  for  re-activating  an  old  dam,  the  undersigned  will  continue  to 
check  the  site  from  time  to  time  when  routine  dam  inspections  are 
conducted  in  the  Wales- Holland  area. 

Respectfully  submitted. 


GHM/amd 


rx  //—  X'  Vvi  ■  - c  C. 

George  hf.  McDonnell 
County  ^Hydraulic  Engineer 
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INSPECTION  REPORT  -  DAMS  AND  RESERVOIRS 


Location*  City/Town  ygf '£££££.  Dam  No.  2l  7  -/  _ 

Name  of  Dan^c4/W^  fc/>/n  Inspected  tijtitin 

Date  of  Inspectiorf^tAd,  /,  /?  7 

Owner/s*  peri  Assessors  ________  Prev.  Inspection  . . .  . 


Reg.  of  Deeds  ___ 
Tftr'/V  <?  /*  /Je>  f-l/4/v'P 


St.  &  No. 


Prev.  Inspection  _ 
_  Pers.  Contact 


City /Town  State  Tel.  No 


St.  &  No. 


City/Town  State  Tel.  No 


St.  &  No. 


City/Town  State  Tel.  N 


Caretaker  (if  any)  e.g.  superintendant ,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Name  i 


St.  &  No. 
States 


City/Town »  State  I  Te] 

No.  of  Pictures  taken  ^ 

Degree  of  Hazard!  (if  dam  should  fail  completely)* 


Tel.  No. 


I.  Minor  _ 
3.  Severe 


2.  Moderate  __ 
4.  Disastrous 


•This  rating  may  ehange  as  land  use  changes  (future  development) 
Outlet  Controls  Automatic  .  Manual  ^  ^  t/Z 


Operative 


Commentsi  *?*£>///?¥  //av*'?'  C*tiTf. r 


Upstream  Face  of  Dami  Condition* 

1 ,  Good  _ ; 


2.  Minor  Repairs 


3.  Major  Repa ir  s  4 .  Urgent  Repa irs 

Comments  * 

£  OA'Cft  *tTrZ  /fS  fY /Stiffly*  /Yfi  */  Pc>sV£>s  7'/Vf\S 
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8,  Downstream  Face  of  Dam* 
Conditions  1.  Good  _ i 


3.  Major  Repairs 


Comments  s 


9#  Emergency  Spillway: 
Conditions  1.  Good 


3.  Major  Repairs 


Comments: 


DAM  N0»  *3"  9V3/-3 


2,  Minor  Repairs 
4,  Urgent  Repairs 


2.  Minor  Repairs__ 
4.  Urgent  Repairs 


•-  .  • 


•  • 


10.  Water  Revel  at  time  of  inspection:  •  ft*  above  tS  below 


top  of  dam 
other  _ 


principal ' spill way 


•  • 


.N> 


11.  Summary  of  Deficiencies  Noted : 

Growth  (Trees  and  Brush)  on  Embankment  -s cs/ht: 


*  • 


Animal  Burrows  and  Washouts 


/V'i'/V  /z 


Damage  to  slopes  or  top  of  dam  sv'&rS'C 


Cracked  or  Damaged  Masonry_ 
Evidence  of  Seepage  __ ______ 

*  Evidence  of  Piping  _j _ 

Erosion  _ 


/y'e'/V* 


/y  r*  /C 


yy‘c/r*/'S- 


Leaks 


i.tir.ir*; 


*  • 
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description  of  daw 

"piSThlCT  3 

Submitted  by  T/jotM**  /you:#//?* Dam  No.  ^  ~  -  3  _ 

Date  /£*£.  /  122JL  Clty/town  ^ _ 

Name  of  Dam 


1*  Location!  Topo  Shefet  No*  _ _ ^  .1-  - 

•  -  4  •  I 

Provide  8£"  x  11“  in  dear  copy  of  topo  map  with  location  of 
Data  clearly  Indicated; 


Year  built:  /*;$'&  Year/s  of  subsequent  repairs 
Purpose  of  Dam*  Water  Supply  Recreational 


Irr igation 


Other 


4.  Drainage  Area* 


sq.  mi._ 


5.  Normal  Ponding  Areal  acres:  Ave .  depth  _ 

Impoundment:  gals:  .  acre  ft. 

6.  No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 

/voo  *- _  i.e.  summer  homes,  etc,  stroma  jsc>/tt*£S 


.galsj 


acre  ft. 


/veto  ■*■ 


7,  Dimensions  of  Dam:  Length  /  7  ^ 

Slopes:  Upstream  Face  tX'g/?7VC'/9*~ 

/  *  s** 

Downstream  Face  ’ 

Width  across  top  2!  - 

8.  Classification  of  Dam  by  Material* 


Max.  Height  ^ a 


Earth  _ 
Timber 


Cone.  Masonry 
Rockf ill  _ 


Stone  Masonry 
Other  _______ 


9.  A.  Description  of  present  land  usage  downstream  of  dam* 


/0O 


,%  rural} 


%  urban. 


B,  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  Impoundment  in  the  event  of  a  complete 
dam  failure?  yes  j_ _  no  » 


•  • 


•  • 


•  .  • 


•  • 


•  • 


•  • 


•  • 


10.  Risk  to  life  and  property  In  event  of  complete  failure. 
Ho.  of  people  AT  ~  . 

No.  of  homes  JT"  . 

No.  of  Businesses  /  . 

Ho.  of  industries  K)au(?  .  Type  .3  y 

No.  of  utilities  0  a  trt2  Type  _ 

Railroads  /J  o  kj ^  . 

Other  dams  P  °  WP  % 

other  irvc-r  f^P-  E/jsr  SK-n^ne-t  i) 


11.  Attach  Sketch  of  dam  to  this  form  showing  section  and  plan, 
on  8^-"  x  11"  sheet. 
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